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Japanese Unexamined Patent Publication 
No. 2502S0/2001 {Tokukai 3001-250250) 



A. Rfilevancft of the Above-ide ntified Docuinent 

The following is a partial English translation of 
exemplary portions of non-EngUsh language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 



B. Translation of the Relevant Pa ssages of the Document 
[CLAIMS] 

[CLAIM 1] An optical pickup in which: 

two or more light beams are collected on an optical 
disk by an objective lens; 

reflection beams of the light beams are respectively 
divided in a substantial track direction, and are received 
by a two-division detector; and 

a tracking error signal is created based upon a 
difference signal of the two-division detectors, that is, a 
push-puU signal of each beam, 

wherein 

a phase difference is given to a part of the li^t 
beams so that an amplitude of the push-pull signal in one 
of the light beams becomes substantially 0. 
[CLAIM 2] An optical pickup as set forth in Claim I, 
wherein the push-pull signal of the light beam to whi* 
the phase difference is given is used to correct an offset tf 
the push-pull signal of another light beam. 
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[CLAIM 3] An Optical pickup as set forth in Claim 1 or in 
Claim 2, 

wherein 

suppose that, in the light beam giving the phase 
difference, an area in relation to the push-pull signal of 
the light beam is referred to as an area A whereas an area 
where the phase difference is given is referred to as an 
area B, 

a sum of the phase difference of the area B and the 
phase difference of an area C that is symmetrically located 
with respect to the area B and a center of the beams is an 
integer multiple of 180', and 

a sum of the area B and the area C is substantially a 
half of the entire area A. 

[EMBODIMENTS] 

[0057] (First Embodiment) The following describes in 
detail a first embodiment of the present invention, with 
reference to Figures 1 to 8. 

[0058] For example, as illustrated in Figure 1, laser hght 
emitted from the semiconductor laser 1 is converted into 
parallel light by the collimator lens 2. The parallel light is 
divided into a main-beam 30, a sub-beam (+lst-order 
light) 31, and a sub-beam (-lst-.order light) 32 by the 
grating 3. . 

[0059] The beams are passed through the beam splitter 4 
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collected on . track 61 of an optical disk 6 by an 
objective len. 5. Then, the reflected beam, are pa.sed 
through the objective len. S and are further reflected by 
the beam splitter 4. Subse<iuently. the reflected beams are 

guided to the photodeteotors 8 (8A. 8B. 8C) by the 

condenser lens 7. 

100601 Far field patterns of the reflection beams of the 
„ain-beam 30 and the .ub-beams 31. 32 are respectively 
received by the two-division photodetectors 8A. 8B, 8C. 
each having a division line corresponding to the track 
direction. Consec^uently. the two-division photodetectors 
8A, 8B, 8C produce difference signals, i.e., push-pull 
signals PP30. PP31, PP32. 

[00611 A feature of the first embodiment is a configuration 
of a groove of the grating 3. Here, the direction 
corresponding to the radial direction of the optical disk 6 
(referred to as "radial direction' hereinafter, is expressed 
as direction-x. and a tangential direction that .s 
orthogonal to the direction-x. that is. a length direction of 
the track (referred to as 'track direction" hereinafter) .s 
expressed as direction-y. In the groove of the grating 3. 
for example the phase difference of the periodical 
structure in the first quadrant is ISO' different from that 
of the other quadrants of the x-y field, as shown in Figure 

1(b). . 
[00621 This causes a phase difference of ISO" only m the 
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first quadrant with respect to the sub-beams 31, 32 that 
are diffracted by the groove. 

[0063] When the resulting beams are collected on the 
optical disk 6 by the objective lens 5, they form the spots 
illustrated in Figure 2(a). Figure 2(a) is a plan view of 
three beams on the optical disk, and Figure 2(b) is a cross 
sectional view of the sub-beam 31 along the x'-y' axis that 
crosses the x-y axis at an angle of 45°. 

[0064] At this time, as illustrated in Figure 3, amplitudes 
of the push-pull signals PP31, PP32 resulting from the 
sub-beams 31, 32 become substantially 0, in comparison 
to the push-pull signal PP30 of the main-beam to which 
no phase difference is exerted. 

[0065] In this case, no push-pull signal is detected 
regardless of the position of the track. Therefore, as 
illustrated in Figure 2(a), the signal would be 
substantially the same regardless of whether the 
sub-beams 31, 32 are disposed on a same track as the 
main-beam 30 or on a different track from the main-beam 
30. 

[0066] On the other hand, when an offset appears in a 

TES due to a shift of the objective lens or inclination of 
the disk, as respectively illustrated in Figure 28(a) and 
28(b), offsets of Ap and Ap' appear in PP30 and PP31 
{PP32) toward the same side (same phase), respectively, 
according to the amount of beams, as illustrated in Figure 
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4. 

[0067] Therefore, with the calculation according to the 
formula: PP3=PP30-k(PP31+PP32), the push-pull signal 
PP3 in which the offset has been cancelled can .be 
detected. 

[0068] In the above formula, the coefficient k is for 
correcting the difference in the light intensity among 
0-order light 30. +lst-order light 31. and -Ist-order light 
32. If a ratio of the light intensity is expressed as: 0-order 
light 30: +lst-order light 31: -Ist-order light 32 = a:.b: b. 
the coefficient k is k = a/ (2b). 

[0069] In the embodiment, the amplitudes of the push-pull 
signal of the sub-beams are substantially 0. Therefore, the 
push-pull signal PP3 in which the offset has been 
cancelled can be detected by calculating the formula 
PP3=PP30-2k (pp31) or PP3=PP30-2k (pp32) using one of, 
instead of both of, the two signals PP31 or PP32. 
[0070] Further, the push-pull signal PP31 or PP32 of the 
sub-beams may be used as a position detecting signal in a 
radial direction of the objective lens. 

[0071] The following describes a principle by which no 
push-pull signal of the sub-beam is created (amplitude 0). 
[0072] As illustrated in Figure 5, the light beam 
(sub-beam 31) is collected by the objective lens on the 
track 61 having a periodical structure. Then, the light 
beam is divided into, a 0-order diffraction ray 310 and 
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±lst-order diffraction rays 311 and 312 before subjected 
to reflection. In areas nl and n2 where the 0-order 
diffraction ray 310 and the ±lst-order diffraction rays 311 
and 312 overlap, the O-order diffraction ray 310 and the 
±lst-order diffraction rays 311 and 312 interfere with 
each other. Consequently, a diffraction pattern (push-pull 
pattern) is formed on a pupil of the objective lens. 
[0073] Figure 6 illustrates beams being incident on the 
objective lens. When the grating 3 of Figure 1(b) is used, 
the 180- phase difference (forward phase) appears in the 
incident light only in the first quadrant area. 
[0074] Figure 7 is a diagram illustrating a projected beam 
pattern of the reflected light (diffraction ray] formed on 
the objective lens is projected on the two-division detector 
8B. The O-order light 310 is 180' ahead in the third 
quadrant (mesh area), and the diffraction ray 311 is ISO" 
ahead in the fourth quadrant (oblique line area). 
[0075] Suppose that a division line n in a radial direction 
is added to the two-division detector SB divided by a 
division line m along the track direction, and the 
detection areas of the first to fourth quadrants are named 
as 8B-a. 8B-b, 8B-c, and 8B-d, respectively, and outputs 
of the detection areas are named as la, lb, Ic, and Id, 
respectively. 

[0076] Generally, the reflected light (diffraction pattern) 
from the groove disk can be expressed as follows. 
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[0077] 



(Complex Amplitude of 0-order Light) 



Ao = Eo'exp(2m) 



...(2) 



(Coinplex Amplitude of +Lst-order light) 



Ai = Erexp{(ipi + 2nvt/vp)i} 



-(3) 



(Complex Amplitude of -Ist-order light) 
A-i - Ei-exp{(Tpi - 2nvt/vp)i} 



...(4) 



In the above formula, Eo, Ei, E-i are respective 
amplitudes of the 0-order light, the +lat-order light, and 
the -Ist-order light. Further. is a phase difference (in 
relation to groove depth) among the 0-order light and the 
± Ist-order light. Further, vt is an amount of displacement 
from a center of the track groove. Finally, vp and Vp are 
pitches of the track groove, 

[0078] Normally, the push-pull signal is calculated based 
upon the difference between (la+Ib) and (Ic+Id) that are 
respective outputs of the detectors {{8B-a) + (8B-b)} and 
{(8B-c)+(8B-d)} in Figure 7. 
[0079] The signals are calculated as follows. 

Ir = (la+Ib) 

= So I Eo exp(27ci) p+Si | Eo-exp(27ri)+Erexp{(MJ i+2rrvt/Vp)i} [ 2 
= Eo2(So+Si)+Ei2Si+2EoEiSi-cos(\pi+27rvt/Vp) ...(5) 
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II = (Ic+Id) 

- So|Eo-exp(27ri) 12+Si |Eo-exp(27ci)+Ei-exp{{\pi-2Tr(rt/vp)i}|2 
= Eo2(So+Si)+Ei2Si+2EoEiSrcos(i4Ji-2Ji:vt/vp) ...(6) 

[00801 Here, So is an area of the region in the first and 
fourth quadrants where no ±lst-order light exists and only 
the O-order light exists (the same applies to the third and 
second quadrants). Further, Si is an area of the region in 
the first and fourth quadrants where the O-order light and 
±lst-order light overlap one another (the same applies to 
the third and second quadrants). 

[0081] Therefore, the push-pull signal PP31 is calculated 
as follows. 

PP31,= Ir-Il= 4SiEoErsin\pi-sin(27i:vt/Vp) ...(7) 

[0082] The following describes a push-pull signal in a case 
where the phase difference is added to a part of the 
incident beam, that is the manner applied in the present 
embodiment. 

[0083] Assume that phase differences added to the O-order 
light of the reflected beam (diffraction pattern) are di 
(fourth quadrant in Figure 7) and 9.i (third quadrant in 
Figure 7), a phase difference added to a part of the 
+ lst-order light of the reflected beam (diffraction pattern), 
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which part interferes with the 0-order light, is 5Ufourth 
quadrant in Figure 7). and a phase difference added to a 
part of the -l.t-order light of the reflected beam 
(diffraction pattern), which part interferes with the 
0-order light, is S-Uthird quadrant in Figure 7). complex 

amplitudes of the light in the quadrants are respectively 

calculated as follows, in accordance with the above 

formula (2) to (4). 

[0084] 

(Complex Amplitude of 0-order Light: first and fourth 

quadrants) 

Ao = Eo-exp{(2Tr+ei)i} 

(Co«.plex Amplitude of 0-order Light, third, and second 
quadrants) 

Ao = Eo'exp{(2TC+0-i)i} ""^^^ 

(Coxnplex Axnplxtude of .Ist-order light: first and fourth 
quadrants) 

Ai = Ei-expUMJi + 2)rrvt/vp+5i)i) "'^^^^ 

(Complex Amplitude of the -Ist-order light) 

A-i = Ei-exp{(MJi - 27CVt/vp+6-i)i} -(1^^ 

AS illustrated in Figure 7, the push-pull signal PPbc 
is found only for a case where a phase difference is added 
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only to the fourth and third quadrants. 
[0085] The respective outputs lb and Ic of the detectors 
8B-b and 8B-c are calculated as follows, in accordance 
with the above formulae (8) to (11). 

lb = 

1 /2[So I Eo exp{(2n;+0i)i} 1 2+Si | Eo'exp{(27r+0i)i}+Ei'exp{(i|)i+2 
7rvt/vp+8i)i}|2] 

= l/2[Eo2(So+Si)+Ei2Si+2EoEiSrcos(\pi+27cvt/vp+6i-0i)] 

...(12) 

Ic = 

1 /2[So 1 Eo-exp{(2n:+ 0.1)1} 1 2+S1 [ Eo'exp{(2ji+9-i)i}+Ei-exp{(tp 1- 

27CVt/Vp+6-l)i}|2] 

= l./2[Eo2(So+Si)+Ei2Si+2EoEiSi-cos(ipi-27rvt/vp+5-i-ax)] 

...(13) 

[0086] According to the conditions: 0i=O, 0-i = 7r(18O°), 
5i = 7i:(180°), and 6-1=0 in Figure 7, lb, Ic, and push-pull 
signal PPbc are calculated as follows. 

lb = l/2[Eo2(So+Si)+Ei2Si+2EoEiSi-cos(i|ii+27CVt/vp+7!:)] 

...(14) 

Ic = l/2[Eo2(So+Si)+Ei2Si+2EoEiSi-cos(i|Ji-27i:vt/vp-7c)]...(15) 

PPbc=Ib-Ic=2SiEoErsiniprsin{2 7i:(vt/vp+l/2)}=-2SiEoErsin 
MJi'sin(2rj:vt/vp) ...(16) 
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[0087] PPab immune to the phase difference can be 
calculated as follows by dividing the formula (7) by 2 (this 
is because the area becomes 1/2). 

PPad = 2S:EoEisin\prsin(2rivt/vp) ...{17) 

Therefore, as illustrated in Figure 8, the signals 
PPad and PPbc are given at a 1/2 pitch, that is, their 
phases are 180' different from each other (opposite phase) 
regardless the depth of the groove (relates to 
[0088] Accordingly, the ultimate push-pull signal 
outputted from the detector SB becomes 
PP3l=PPbc+PPad=0, always with the amplitude 0. 
[0089] The foregoing embodiment has only described the 
case where the backward phase was included only in the 
first quadrant. However, the same effect can be obtained 
also in a case where the phase delay exists in one of the 
second to fourth quadrants. Further, the phase difference 
to be given is identical for the advanced phase and the 
delayed phase. 

[0090] Further, Figure 1 illustrates a case where the 
phase difference exists entirely in one of the quadrants. 
However, because the areas nl and n2 correspond to the 
areas shown in Figure 5, i.e., the areas in relation to the 
push-pull signal where the diffraction rays from the 
optical disk grooves interfere with each other, it is not 
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necessary to add the phase difference in the entire 
quadrant. It is sufficient to add the phase difference only 
to the area nl of the first quadrant, for example. 
[0091] In the foregoing embodiment, the push-pull signal 
of the sub-beam would have the amplitude 0 regardless 
the depth of the groove. In other words, the amplitude is 0 
regardless of where the beam exists on the track, and 
therefore it is not necessary to adjust the positions of 
three beams (adjustment of rotation of diffraction gratings 
or other components), in contrast to the conventional 
examples 1 and 2 described above in which the positions 
of beams need to be adjusted. This allows an assembly of 
a pickup to be significantly simplified. 

[0092] Further, because the diffraction grating can be 
provided to the entire light beam, light intensity 
distribution of the main-beam would not change or 
utilization of the light would not be inefficient, in contrast 
to the conventional example 3 described above. Moreover, 
the pickup securely operates with a disk having a different 
track pitch. 
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[00 151 #2^S'bt^tlil§8A. SB, 8C 
A»fe<^fi-^t^t.i5.T'y>^7';Wi-*P P 3 0 , P P 

3 1. PP3 2*'H*, SSlt^i^t^i. I^at^- 

A(+ii5oe) 3 1 fc-^-T-b'^A (-laet) 3 2<^r 

vy v-^r/Uft-t P P 31, PP32Ji.^>f y b-A 3 

0 tx 1 /2 b 7 V i> tTv f-y^Jtms-itnte-mT 

V>|>^y>. >t-f >'b'-A3 0O7*-y5/*7VU^^P3 0 

[0016) —t. I112 Sr^t:'SW!f3oVyX£^7 

P32) (1) 

X7%. 10J^3te<y^'7>y7TW^T?.*&^{~{iI3}li 
[00191*^. jflATflS^^t^'U- 7^ ^ y^^ii 
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[0040] 
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100631 -^^-^tr^ fa) l^.^i^'^^ 

100661 ??LUr±iTE^<^'*-^*"' 



t0067l^iti- (PP31+PP32) 

10 07 2105 '=^f Itli^f-J. <'^'''= 

^i^i^f l7\B-d. =&?s^^ 

(00771 



121042/057 
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[00861 



=1/2 [Eo' (S„ + SJ +Ei*Si + 2EoEiSi- cos (0,-27r 

Vt/v, + ^-,-^-i) 3 ^^^^ 
' ' =7r (180- ) . ^1 = ^ (ISO* ) 

— ib = l/2 [E»» (So + Si) +Et«Si+2EoEiSi - cos (^^1-1-2 

Ic-1/2 [Eo* (So + Si) +E,»Sj + 2EoE,Si - cos (i/.i-2 
.v./v.-^)] 

PPbc=-Ib-IC , , .^x 

«2SiEoEi • s i nV>i • s i n {27? (Vt/v,+ 1/2; 

^ =-2SiEoEi • s in?^i • s in (27Evt/v,) (16 



5-1=0^: 



) 



[0087] fflffl^35i*RJ«L^ViP P a b ti. J:^<^5S 

a:t4«'e.S8i.^^at.ppadi:PPbc >.*^i^HS<.^^/^J-^^^'f:^^!;^ 



(7) tci/2&flU:Ufct<^ (iiam**^*-!^^^^- 
' s i^X25Vi/vJ LLZI- 



di-it'^) tRJ^^<^ i/2t;"/f-E|] 

i^m&m 8 0- -W: <5a^itffl) ii^t^^*. 
[00881 x-^x. mmrnhMmimsBi,^^ 

PP3 l==PPbc+PPad = 0 

100 89} 3|£iis&gistcfcur{±, mi^^<^^ 
|S2^3&>(^,m4SlS(^l-:>:^mc^^^^l3ii^*^ 

[0 0 901 aiict5v^-cf±, lowaia^ 

<J)^0-^3«n 1 . ti2rfcl.«0T. l^fSi^ttit 
[00911 ^Wmr-^ 0 . ^ytr-ixCOT-'y 

Ji^LfeSyiti?! 1 . 2 O i e 3 t:-ixCOtiLaP 
[0 0 9 21 ife, SffiiS^^tiifeb'-i.^t^U'Cia , 

' loo 9 31 (m2cO|IJfe^?)^)B)*^3B^0^2(7)^S6 



[00941 :*^S5e^®tIi5V\T li. 09 iCTid" i 7 
«l^PSiiS3Sl5a'^gii^ra^<»iS*'fiS^=^'^ 
t +i/4b:7f-«:trra-CV^S» cntiD, 01 

0 fc^i P ± 1 »3KcO-9-:/ t'-A 3 1 . 3 2 ttJ 

[0 09 5] 137 tisia. V9'7^':frl<n<0*mmkfi 

y^Hl It:^. ^lMBt^3^Pa«^4^-r{±. ^ 

^yt*>-A310lMfcmffl^9 0- 

i«) , ||4iaRai:m2^«S5^^'C'{i> ^'^^-^'^ 1 

1 31 2(iit9 0* <offiffl^**$>s (laai®^) . 

[00961 iC5J&&.mi^PSi:^2|felS<0l/4R 
b'-^fc'3 ^Tv >'aT;i-0#P P a dJi. 

*«-m:ft^t'S:0. ^4^|5Si:»3l^^l/4Rt' 
-At'?L(7)7"'/5/^r;l^^PPbc{i. 3»t-9 0 

[ 0 0 9 7 1 i •I'C, •9'7't'-AC07' y v'^T'^l^W 
(00981 RUtr-A (IlIi(fyN-:5'-i') i00»3£tan 

hmn^^. (laiiiosgi^ps) . ^i' (^1 
imAmSi) . (9.1 (01 i<n%2md . e.,- 
(01 i<^m3^) , ^tt'-ix (tH]jf>-?^'-y) o 

, (^llcO^lSllfi) . (111K0S4SI1) . 
KStt'^A (E]tlf>>>?^'-» i^-l<^(0a-fe0?J3ei: 
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<;m<omm\i, ±E ( 8 ) - (1 1 ) ^^^^^t 

A„-Eo- exp { (27r + <?i) i> 
A,=^Eo • exp { (2« + ^i" ) i ) 
Ao = Eo • exp { (27C+0.i' ) i ) 

Ai = Ei • exp { (^/», + 2?PVt/v, + (Ji) i } 
Ai=Ei ■ eXP { (V>i + 2«vt/v,+ ffi' ) i > 

(-i<>:3eosssig(S:iS3^as) 

A.i=Ei • exp { (0i-2 7rvt/vp + ff-i' ) i 1 

( - 1 <m(r>mmm : ^2im) 

A.i=Ei • exp { (;&i-2jrvt/vj + ^.i) i } 



(18) 
(19) 
(20) 
(21) 
(22) 



(25) 
= «-/2 (9 0- ) . 



[0 0 99] 01 ICiiV^Tli. ei = 7c/2 (9 0 
• ) , ^i' =0, 



=7t/'2 (9 0* ) ^r'^'C^ I a, I b, I c, 
<9.r -Jr/2 (9 0- ) . ^-1= dt±, ±S^i (14) . (15)^##tt-C. 
I a=l/2 [Eft* (So+Si) +Ei»Si + 2EjEiS, • cos (0i + 2 
jrvt/vj-?F/2) ] 

Ib = l/2 [E„« (So + S,) +E,*SiH-2EoEiSi 
7FVt/v,+jr/2) ] 

Ic = l/2 CEo' (So + Si) +E,*Si.+ 2EoE,Si 
KVt/vp"'7i:/2) ] 

I d=l/2 [Eo^ (Sg + Si) +Ei»Si + 2EoEjSi 
»Vi/v, + ;f/2) ] 

[01 00] -^-UT. r>yS/;«.r;Hi#PPad, Pb 
PPad=I a-I d 

= 2SiEoEi . s i n0i ■ s i n {23r (vt/v,+ l/4) 

^ (30) 
PPbc=Ib-Ic 

^2SiEoEi ' s i n0i • s i n I 27? (vt/v,-l/4) 



(26) 
•cos (ifri + 2 

(27) 
■ cos (01-2 

(28) 
. cos, (01-2 

(29) 



J 



i:^l.<?)T. I112fc^j:9t=. PPadfcPPbc 
li. mmt (01t=^) t:m'3:<, ±l/4\^'yf- 
Sllt>ffiffii*±9 0' 

[0101] li}SV^cO<i^IaI±l±, l/2tvf-HD-^{!I 
ffl36«l 8 0* M^':>TV>4<^7?. i!^t:<t^il.|)«tiJ 
f§8 B*^f>WT«y i/ay^Ki-^Ji. 
PP3 l=PPb c + PPad==0 

[ 0 1 0 2 ] 5 tc. 4 4>S<lo*^^^^^ta^a^«: 



(31) 

[0 1 033 *llffeJ^JSl:ii3<<^Tt±, gSl^lSfc^SS 

-f. »2ilKfc^4fl|fit-9 0* cOClfflS:-(ffi}a3^) 
S:-^t«:Ja^. ^;t^tL^'iit- 9 0* cO&fflM ({ilS 

[ 0 1 0 4 1 i^c. 1 
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[01 0 53 ^h<z. mi liz^-fiiotcim^^-^ 

= 0 

[ 0 1 0 6 1 iPfe, Rj^t'-A^;&MV^yifi£*<0 
«iSfc3!>$iSi!SC t iDffiffli£iOW)!;^i 8 0 • ff>m^v 

4'p3t'-Aif a Lwr V *^Ar/V{i^P P a fitffl 
^&^i=S:v»^or "/ J/ jur/HS#Kifc^T 4 5 • d 

b-i» if 5 L(07*-/ i/ay^U^i-^P P b c {i. - 1 3 5 

[01 08) ioT, :^f^r-yi^Jir/l^-^PP3 1 
( = PPad + PPbc) 14. t5i:v><?)fflffi^*»18 0 

[0 1 091 :*^SSai89^JBt=±SV\"C(±. li-A*® 

1 0 11 0] $^>t:, mmmm\i^ ^^--j^m 

[01111 (B3i7)Mft<7)?g®) m^M<0^3<^^ 
■ C0jgHStw'?>'''"C , S 1 4 J!jS^ 2 0 Sffl V>T|fifflt-^^-H 



[01123 014tc5<rJ:^t, ^^^{^cb-f'l*'^ 
m'C^Mt. ^WT^^f y/3-c3t'-A (^'<yt* 
-At±iiJc3te(^^?-/t'-A) ^ajj^^A 

«^9iO0<«siff3fc&'. 3U^-M'>:^2i;Jt!fiJ^i' 
[0 1133 ^^X. ■t-TJi^yM.m^Slt. lal5^C73^ 

mhtlZi.*). 3-^ff>mm9&. 9b. 9ctC^J- 

wiELT, %mco^m^^tix\^^, 

[0 1143S3^S^lO(±, 7*"*^ffl2-»-»lS3ti 
fflj^lOa. 10bfc>-9v^>'^^ffl§3tffiJS10c. 
lOd. lOe. lOf, lOg, lOhtti'h^t. 
[0115] -^^tnSO^C, Tj^O^'^AS^gi^S'J 

^^>f yb-A3!;5, ^-ix^ti^^teffiSl 0 c . 1 0 d± 
tlt'-AP2, P3*}|5fl^tS. 
[ 0 1 1 6 3 i^, ^Pim^ axm^h.i:^± liic^^ 
^ti.m2*SiK3e^l 0 a, 10b 
<0?HPStfc'-AP4. P5S:J^J«L, ^^»1^1^9b. 9 
c-C[ll*lf*iX^±l<i^Wir7't'-At4. -etimSMS^ 
JilOe. 10f±l^t-AP6, P7S:. Sbt^iSl 
0 g , 1 0 h±Ct-AF 8 . P 9 m^^' 
[0 1 17l^3fe«iai0a. 10b. lOc. 10 
d, lOe, lOf, 10s, lOhfOlii?]^!-^^. -e- 
tl^tLla, lb. Ic, Id, le, If. I g. I 

(la-Ib) 

[0118)i«:. b 9 J^^l^^TESJi, 
TES= ( Xc-I d) -k ( ( I f-Ih) + (I e 

-Ig)) 

[0 1193 iCir. TES(7) ( Ic-Id) \±;<^y 
t'-Af^T-'/i^AryW^i^. (If-Ih). (le- 
I g) i±^ix^ir-9-:fb'-A±l<f3fc<07'>yi'A7*;Wi 

(01203 ±iESg 1 «09IM<^SIli:ll=SrS60tt. r-y . 
«/A7-;Mi#^t-A(r)iii*<WlS (i^o^'^A^?*??^ 
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-250250A) 



[0121101 5tei5i/iT, Mifi'OT^^S'^^aiT' 

mm2Mimt't^b. io«i^i:«2^^i8<^ai 

[0 12 2] mtfEii6(c5^j:afc, ft 
:^rfii 1 8 0 * A-Jo 2 0 0 ■ ■ftiScD^^^— r -f ^'^y'io^^ 

1 / 2 1 7 'S>^{f . -^-'Sri^'feS 1 7 
6tZ, efflSISr^r (180- ) -ffeWs r^i^^T;!. 

(If^Ih), {I e-Ig) limWIilg 
A5li{|roti^:S. 

i: 0 1 2 3 ] iOSS^o^^SiaiiSOStJKt^^rJ-. 
[0124] 018<^aSfc:t5V^T:t4. 8B-at8 

[oi2 5]»i^ist;*;v^T, KSmcoo^aeq'cofii 

fflllS:^tr««^sS2, -tixI-mssiiiU ^2 
gaaciav^r. RIW6(0-iiiatt4'cDfiHBIIi&-&tr®J58 

[01261 -^-LT. fUSSSl, SS2, SS3, S 

s 4 cjiv ± 1 aofei^ < o»3fe<o;^»f -?.eit^ 

l<}t^i:*<»5rO'&oaitJ)-«OffiaS:S,-i, 5,-2. S 
1-3. Si-ib-t^. 

[0 1271^^1^1*. Si-itSi.jiJOia'HSrtaS^L 

-fi^oiz. P3J!a^i6i{;2 0' SK^^^JtS) . s 

[01281 :lLX\ fSlSSSl~SS4$'. ±15^1 
<0§aSS<^3S?ffii:UTISa3L^tS7tfett-6^1^. m 
2mt^lfztSi'^ff)^ ( 1 2 ) - { 1 7 ) sri^-m 

[01 291 afe, ^SS2, SS3T±5E3nST 
-y i/3.T;i^#fc . misSS S 1 . s S4T4iilt§iisr 

80- -fixs. 

[013 01 -iWi, r-vv-ar^Wi-^tsg-^-i-i^iS 



;Hi^i:, I^8{^t^v^fi5^^7)^l:<^:^r•yv'ar;Wt•^ 

k<7)^Ail2lS^t<, fiCfi*«l 8 0- •Til.TV^I.^Jf) 

[0 1311 So,akS,.9. So.,i:So.,li'^*^'^' 
i\W£hii^. (So-i + So-i) k (So.9 + So-4) ktt 
^LV>C7)T, 0<tet<0;5<«tS«|lSO^WlSSSB£«- 
{*j^-mJ?Ofc'Sr*. 

[0 1321 icoidtz. tr-A^iii^fTjJtetfflv^T^ 

[01331 ^p^t^-A■&ffll^^r "y i'Ar/Hi-^^ai 

tfcV^Tti, i|iP3h'-Ait>(07*'y>'J.7VWi#t=l«4^t- 

^Dfct, fi[if 11*41 S^l^^Ei: -fit. ^tSEfc 
k 0{4lill<^ifll3^ 18 0- <^^frC'fc "9 > iroWm 

{yoCiS:?., 

[01341 a^. {StKif^'^i.ilStgti, 0l7i:w 
f t^OtCfiafe-f. H2 0i0±^t. laffi^lSO* 

^i!fiOB&¥*^coSSfc=5rS i ^ t^Jt i . 13181 

[01351 ;r<oi a y :5-i^cr)ji)!i^st'fetuif . 

[0 13 61 {^A<;)^mm)immnA(r)m. 

[01371 *||SlJ^®<Ot -y i'TvT^igli, SS3^ 
^(7)J^SIfc|Blt<*n^'7AV-if.i^y b2:fflV^/s 

!ii^-e. $f,c^yb'"Aiz4-i.'&fflffi^«iS?ri«Ui 

[ 0 1 3 8 1 02 1 {ijK^2:«SWtC^U!t*)'^Tfe 
ijs^flcL/— l^l*>/i,a;ML/c3fc{±, ^v-r-f^'^' 
3r 3 t'-A ^ y b'-A 3 0 k ± 1 <tefei73^^-7'b'- 
A3131T/3 2) t^J-M^fX. *oj5^7-^S'f-9'^Oi5': 
ISlJff3lb&<, =i';^-M^>'X2kS^Vi'>C5 2:^L.T 

[ 0 1 3 9 1 JKC. H?-rb*-A<^^Sf i^^:OV^TlJ^flH 
•tS. ^f/b'-A3 1 , 32\iVV-f^yi^3X'm\ 
%fi.!i>ifi. Mtm 1(a) t=^J;->fc. iS.«3fcaS 
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[0 16 0] tfi. 024 (b) tUSrTJrati. t-y^ 

tmrns E 1 3 D <r)±t '^^m^i:mit txr^ 

r;HI^Sffi€:{ JJ? 0 1= t . -^yt'-A 3 2 fcW tTl4 
[ 0 1 6 1 ] fit-^r . ^^W- y^±T2-:)0-9-yt' 

^■^l.^■'i^<75^7'h'-i.M>JC■Cifflll^^■^|i^#^Irt I. i 
[01 6 21 iSi. ±S^^!5»=*3'''«tJi. 3t'-A 

[0163] 

[01641 ^r^i-J^ffir-yi/xTjl^mim^i:: 
[01651 itti?*.. •^T'b'-A*^^ -f y b'-i.fcW 

tt:i/2tvf-tciJ8i?>-ffc'cofimfcfcort. vyi^ 
j^r;l^-^co®li7!i«0T*i>ioT. i^yt'~Ai^aii 

-ft L^: . ^£^*il^i!j**Ji£T-t§ i t 
[0 167] ^I^Sh^v^'tv^.^T^X^ 

[0 16 8] ^ixti^. ^<r>^\z'-Amw^r'y 

[0®wf!5m=a:iJtH@l 

[Ell atc^BHcom 1 co|g5feiOJg}S!?53tt »/ jJ^T y r<0 

[021 :^^mcomi(om(i<mm<D^^y97vri: 

■ [03 1 *f6B>B«^SIlcO^<^?eiST<^7->x5/*7';l^ 



[04 ] ^Sfeng^lSl oSlJfecWg®fci3V^T*f!gsl'>'X 

m^-j^ff)mmt:mmmx'$ii . 

[08] *»aB«l5 1 (Tmamm-e^-r-/ j.r;m 
[09 ] ^^^mm2(7)m^<7)m^<r>^^-y ^r-vr^^ 

Ii^f^&?cO«ljt5:5rri)i0HI51"CA I. . 

[010] :^m<^m2(7)mi&<7)m^mhmii^y 

[Sill *^BBcoil2<0|5JS<o?^fc:fcttSfi4ffiSs± 

[013] *^B^i55IS2c^^<!:)m{C±5ltSi^^tll'>' 

[014] :^mm 3 O^(^?^«03te 7 ^' r -y T 
[01 51 *ffe^^SB3^0||^fiOJKS^0*^^5ixW 
[016] *I^Jcom3<^||6fi^)J^<^IaHlf«B^«»3i 
[®1 7] :4i:^«OlB3<^SafecO?^fciJJtS**!t?5^>' 

[il 1 8 1 ^^Om 3 W^Ojl^CJittSiE^^giaj 
Hit- A-'t^'-y *i5rtlS^Tfc « . 

[020] :=^mmm3<rm&(Dimi^iiitii!tLmM 

[^2 1 1 :i^me0^4:<;)mm(0fm^^yi>7>yryt 

[02 21 :miM<m4<7)mi&mmztsm^ri.-j' 
■< yi^±eommm^'^^-y^mmmx%^. 
im2 3 1 :iimm sm^m^co^^-y f r^nm^ 

n^^y-kmwmxhh, 

[E12 5) 2|E^^^0^5<73|l^fe^?gJS^^:^s{t*^^^-T■ 
[02 61 Wh<rm: -y r "/ r03ti^^?:i5<t«=&lS 
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[02 7 ] r-y J/a7';i/^-tfc-:>v%-t8iPH1--&5t*<O0 

[02 8 J r'y'>ar/wt#<7):t7-b7 hmmm 
[H3 2] fi^jft^sac^j^fee-y ^'r-yr<^jt?'^*5^ 

[03 3 3 ^^*0»J2^OIB]!>f^e^^Sii^w■mEH^-Cfc 
[03 4 } ^fi?»2tz±J»t*516T ^ ^^^^ Ji<^t-AS5iJ 
[03 51 «3ftWl2T^r'yj/;Lr;I^-^««iilllS* 

[123 6] mms<otii\:^i^-r*yrn^£^tmim 

[03] 



1 im^i'^'f 

2 3!;^-:?UyX 
7 

8 ^mfa^ 

9 ma^^J^ 

10 ^aV— Tffi^^tajS 

1 1 2j^mmiB 

3 0 OiJtlEl^ 

31 +i<>:lsl*f5fc 
3 2 

6 1 V^y? 

310 ifrtr-Aooyi:Ri^iHiiif3te 

311 ^yb-A<^+l<5:[315?3t 
3 12 -tfrt'-AtO-lJJ^tHlJlfJte 

[06] 



J— L|— irir 



0' 



A 



0' 



0 
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w\im 
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